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Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A164osteogenic period. Cellular (synthesized) ALP activity was increased
during 15 days of culture, and was conﬁrmed by the staining of ALP
activity on cell matrix layers formatrix calciﬁcation. SD stimulatory effect
for cell mineralization we observed in 14 and 21 days. Elevated mRNA or
protein levels of bone morphogenetic protein-2(BMP 2), the differ-
entiation marker osteocalcin, osteopontin, collgen I, and a master
osteogenic transcription factor, Runx2, were observed in SD-treated cells.
Conclusions: These results suggest that SD may increase osteogenic
effect by stimulating cell ALP activity and affect the BMP signaling
pathway cascades in osteoblastic cells, then promotes osteoblast dif-
ferentiation, mineralization, and bone formation.
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THE EFFECT OF PALMITATE ON HUMAN ARTICULAR CHONDROCYTES
IS PARTIALLY REVERSED BY OLEIC ACID
M. Vazquez Mosquera, A. Soto Hermida, M. Fernandez Moreno,
E. Cortes Pereira, S. Rela~no Fernandez, J. Fernandez Tajes,
N. Oreiro Villar, C. Fernandez Lopez, I. Rego Perez, F. Blanco García. Inst.
de Investigacion Biomedica de A Coru~na (INIBIC), CHUAC.UDC, A Coru~na,
Spain
Purpose: Osteoarthritis is a heterogeneous disease and metabolic fac-
tors contribute substantially to its pathogenesis. Conditions such as
obesity and metabolic syndrome have been directly related to osteo-
arthritis regardless of the mechanical damage. In this regard, saturated
fatty acids such as palmitate are particularly interesting, since their
circulating levels are elevated in these conditions. Palmitate causes
apoptosis, inﬂammation and mitochondrial damage in peripheral tis-
sues. Thus, the aim of this work is to analyze the effects of palmitate and
oleate (monoinsaturated fatty acid) on human chondrocytes
Methods: The TC28a2 chondrocyte cell linewas used to analyze the effect
of 0.4mM and 0.7mM palmitate (PA) and palmitate/oleate (PA/O) 1:2 for
12 hours. Isolated RNAwas retrotranscribed to cDNA to analyze the gene
expression of metalloproteinases (MMP-1, MMP-3, MMP-13), Interleukin
6 (IL6) and Cyclooxygenase 2 (COX2). We also analyzed reactive oxygen
species (ROS) production by ﬂow cytometry using MitosoxTM. Total and
mitochondrial ATP were measured using ATP Bioluminescence Assay Kit
CLS II. Apoptosis was analyzed using the Annexin V FITC/IP Apoptosis
detection kit and Caspase 3,7 and 9 activity by means of a luminescense
assay (Promega). Data analysis was performed with SPSS software(v19)
andqBase plus (Biogazelle). Statistical signiﬁcancewasdeclaredatp<0.05
Results: PA stimulation induced a signiﬁcant overexpression of MMP-3
(0.4mM/basal¼4.70±0.37; 0.7mM/basal¼5.62±1.87), MMP-13 (0.4mM/
basal¼1.2±0.13; 0.7mM/basal¼2.04±0.63), IL6 (0.4mM/
basal¼4.07±0.35; 0.7mM/basal¼2.87±0.23) and COX2(0.4mM/
basal¼1.6±0.65; 0.7mM/basal¼2.2±0.85) (p<0.05)
Mitochondrial superoxide anion was signiﬁcantly increased by 6.68-
fold (0.4mM PA) and 6.46-fold (0.7mM PA)compared tothe non-
stimulated (PA-free) cells (p<0.05). Both total and mitochondrial ATP
production were signiﬁcantly decreased in PA-stimulated cells: PA/
basal ratio 0.45 ± 0.04 (0.4mM PA) and 0.67± 0.1 (0.7mM PA)for total
ATP and 0.55±0.07 (0.4mM PA) and 0.31±0.29 (0.7mM PA)for mito-
chondrial ATP (p<0.05)
A signiﬁcant increase of apoptosis was also detected (0.4mM PA/basal
ratio¼2.32±0.04; 0.7Mm PA/basal ratio¼2.7±0.22) (p<0.05); besi-
descaspases3/7 (0.4mM PA/basal ratio¼2.37±0.19; 0.7mM PA/basal
ratio¼4.32±1.07) and caspase 9 activity (0.4mM PA/basal
ratio¼2.3±0.24; 0.7mM PA/basal ratio¼2.83±0.5) signiﬁcantly
increased after PA stimulation too (p<0.05). After pre-incubation with
5mM NAC (N-Acetylcisteine) the apoptotic effects of PA stimulation
were signiﬁcantly reversed (p<0.05)
Co-stimulation with PA/O 1:2 partially reversed the effects of PA; the
expression levels of MMP-3, MMP-13 and IL-6 as well as mitochondrial
superoxide production andcaspases 3/7 and 9 activity were sig-
niﬁcantly reduced in relation to PA-stimulated cells (p<0.05); on the
contrary, total and mitochondrial ATP showed a non-signiﬁcant
increase in relation to PA-stimulated cells
Conclusions: Palmitate overload causes an increased inﬂammatory
response and mitochondrial superoxide anion productionas well as
decreased levels of total and mitochondrial ATP. Besides, palmitate-
induced apoptosis is mediated by increased mitochondrial oxidative
stress.The effects of saturated fatty acids,related to obesity and meta-
bolic syndrome, are partially reversed by monoinsaturated fatty acids
such as Oleic acid and could help understand the metabolic phenotype
of osteoarthritis250
WATER-SOLUBLE C60-(OH)24 FULLERENE HYDROXIDE AS A
THERAPEUTIC AGENT AGAINST THE DEGENERATION OF ARTICULAR
CARTILAGE IN OSTEOARTHRITIS
N. Yui y, H. Yoshioka y, H. Fujiya y, H. Musha y, R. Karasawa z, K. Yudoh z.
yDept. of Sports Med., St. Marianna Univ. Sch. of Med., Kawasaki, Japan;
zDept. of Frontier Med., Inst. of Med. Sci., St. Marianna Univ. Sch. of
Med., Kawasaki, Japan
Purpose: During the development of osteoarthritis (OA), mechanical
stress on articular cartilage downregulates the stable cellular activities
of chondrocytes and induce the production of catabolic factors, such as
proinﬂammatory cytokines and chemokines. In addition, it is well
known that chondrocytes produce excess amounts of reactive oxygen
species (ROS; superoxide, nitric oxide, hydrogen peroxide and perox-
ynitrite) in response to mechanical stress. Recent reports have dem-
onstrated that mechanical stress to articular cartilage stimulates excess
production of ROS from chondrocytes, consequently resulting in the
depolymerization of hyaluronic acid and chondrocyte death. It has been
suggested that the generation of ROS and the depletion of cellular
antioxidants may be involved in the pathogenesis of OA.
C60 fullerene is a molecule composed completely of carbon in a unique
spherical structure that has a high reactivity with oxygen free radicals
and can potentially act as a free radical scavenger. It has been reported
that the antioxidant level of C60 is several hundred-fold higher than
that of other antioxidants. Recently, C60 fullerene has shown to inhibit
neuronal apoptosis by scavenging oxygen reactive species and protects
human skin keratinocytes from ROS-induced cell death after UV stress,
suggesting that C60 is a useful agent to protect against the oxygen free
radical-induced pathological features in a variety of diseases. Use of C60
could lead to the development of novel therapeutic strategies in the
prevention of both chondrocyte aging and cartilage degeneration.
To prevent the degeneration of articular cartilage in OA, we have newly
developed on water-soluble C60(OH)24 fullerene hydroxide, a strong
free radical scavenger, as an anti-oxidative agent. In this study, we
examined the therapeutic effects of water-soluble C60(OH)24 on
chondrocyte activity and energy metabolism, which were monitored by
the production of cartilage component (proteoglycan), matrix degrad-
ing enzyme MMP-3, and the uptake of glucose in the cells, respectively.
Methods: In the presenceorabsence ofC60(OH)24 (1.0nM,10.0 nM,100.0
nM), humanOA chondrocyteswere incubatedwith IL-1b (1.0,10.0 ng/ml).
After the 24-hour incubationperiod, chondrocyte activities (production of
proteoglycan and MMP-3, glucose metabolism) were analyzed.
Our previous study revealed that expression of DNA repair enzyme,
apurinic/apyrimidinic endonuclease (Apex) 2, in chondrocytes was
associated with the degeneration of articular cartilages and was
induced by OA-relating catabolic factors. Thus, we also studied effects of
C60(OH)24 on the expression of Apex 2 in osteoarthritic chondrocytes.
Results: IL-1b signiﬁcantly inhibited the production of proteoglycan
and the glucose uptake in chondrocytes, and accelerated the secretion
of MMP-3 from chondrocytes. Even in the presence of IL-1b (1.0 ng/ml,
but not 10.0 ng/ml), C60(OH)24 inhibited the IL-1b-induced production
of MMP-3, the IL-1b-induced down-regulation of proteoglycan pro-
duction and glucose metabolism in OA chondrocytes. C60(OH)24 full-
erene hydroxide also reduced the OA-relating catabolic factor-induced
up-regulation of DNA repair enzyme, Apex 2, in OA chondrocytes.
Conclusions: Our data indicated that nM order of water-soluble
C60(OH)24 fullerene hydroxide may have a potential to protect against
the catabolic factor-induced down-regulation of chondrocyte activities
in OA. Our ﬁndings provide a novel pathogenic mechanism linking
oxidant-mediated degenerative process of articular cartilage in OA.
Figure 1. Effect of C60(OH)24 on MMP-3 production in chondrocytesĂ
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416 A165Figure 2. Effect of C60(OH)24 on proteoglycan production in chondrocytesFigure 3. Effect of C60(OH)24 on glucose uptake into chondrocytesClinical Trials
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DRAMATIC EFFECTS OF A NEW HOME EXERCISE TO IMPROVE HIP
FUNCTION FOR PATIENTS WITH OSTEOARTHRITIS
K. Hayashi V y, T. Ooyati V z. y Fukuoka Wajiro Hosp., Fukuoka, Japan;
zYuki Shiatsu Clinic, Osaka, Japan
Purpose: An exercise program was developed to prevent or postpone
surgery for patients with osteoarthritis (OA) of the hip.Worsening OA of
the hip results in adduction contracture of the hip and the pelvis tilting
forward. A closed kinetic chain (CKC) exercise involving the abductors
was developed to prevent pelvic tilt in the coronal plane due to
adduction contracture(Fig.1). Pelvic realignment exercise(Fig.2) and a
back-and-forth ﬁgure 8 exercise(Fig.3) were developed to halt wor-
sening OA of the hip. The pelvic realignment exercise and the back-and-
forth ﬁgure 8 exercise were performed prior to a CKC exercise involving
the hip abductors as part of a new exercise program to improve hip
function for patients with OA.
Methods: This new exercise programwas undertaken by 1,077 patients
with OA of the hip who visited this Hospital from April 2011 to January
2014. Subjects had hip pain for longer than 3 months based on the
Japanese Orthopaedic Association guidelines for osteoarthritis of the
hip and the American College of Rheumatology classiﬁcation criteria for
the classiﬁcation and reporting of osteoarthritis of the hip. Criteria for
exclusion were any previous surgeries in the lower limbs, taking anal-
gesics (if even one time), have received chiropractic treatment or other
hip therapy, or having previously undertaken this exercise program.
Patients were guided by a physical therapist and supervised while
exercising once every 2 weeks. They were instructed to perform the
exercises as a daily routine at home. After 12 weeks, patients were
instructed to perform the exercises daily at home.
Two hundred and eighty-six subjects were divided into 2 groups, one
with unilateral OA of the hip (Group I) and another with bilateral OA of
the hip (Group II). In Group II, the more painful hip joint was analyzed.
The sex, age, and Kellgren-Lawrence grade of joint arthritis of patients
are shown in Table 1. Groups I and II were compared in terms of the
Harris Hip Score (HHS), HHS pain score, pain on a numerical rating scale
(NRS), range of motion (ROM), the hip open angle in Patrick’s test, andthe maximum strength of hip abductors at the baseline and at the 3-
month follow-up. The HHS and HHS pain score were compared at the 1-
year follow-up. None of the subjects received analgesics. Data were
collected from electronic medical charts and analyzed by the Clinical
Research Support Center Kyushu.
A paired t-test was used for statistical analysis. Stata ver. 13 (StataCorp.,
College Station, Texas) was used. P<0.05 was signiﬁcant.
Results: Signiﬁcant differences in the HHS, HHS pain score, pain on an
NRS, the hip open angle in Patrick’s test, andmaximummuscle strength
of the hip abductors at the baseline and at the 3-month follow-up were
noted (Table 2). Group I had signiﬁcant differences in abduction,
adduction, external rotation, and internal rotation while Group II had
signiﬁcant differences in ﬂexion, abduction, and internal rotation (Table
3). Signiﬁcant differences in the HHSwere noted for KL grades 1-3 at the
baseline and at the 3-month follow-up but not for KL grade 4 (Table 4).
Signiﬁcant differences were noted among patients in Group II with a hip
open angle smaller than 30 in Patrick’s test but were not noted among
patients in Group I. Signiﬁcant differences were noted for patients in
Groups I and II who had a hip open angle larger than 30 (Table 5).
Signiﬁcant differences in the HHS and HHS pain score of patients in
Groups I and II were noted at the baseline and at the 1-year follow-up
(Table 2).
Conclusions: This retrospective study revealed that this new home
exercise program may improve hip function for patients with OA of the
hip. Plans are to conduct a prospective controlled study to conﬁrm the
effectiveness of this program.
Fig. 1. CKC exercise involving the hip abductors. An open kinetic chain
(OKC) exercise to strengthen the hip abductors involves raising and
lowering the leg on the affected side. During this exercise, tilting of the
pelvis was noted in the coronal plane. The abductors may not be active
during this exercise, so a closed kinetic chain (CKC) exercise involving the
abductors was developed to prevent pelvic tilt in the coronal plane due to
adduction contracture. The patient assumes a lateral position with the leg
on her affected side on top. She raises the foot of her top leg to the height
of her hip. She then moves the foot forward 5-10and rests it on the
pillow. She then sticks her heel out and holds that position for 15 seconds.
This exercise is performed 20 times a day.
Fig. 2. Pelvic realignment exercise. When the pelvis is tilted forward, the
paths that muscles follow may differ from their anatomical paths. Failure
to correct pelvic malalignment before a strengthening exercise may
exacerbate OA of the hip, so a pelvic realignment exercise was developed
to do so. This exercise corrects apparent differences in leg lengths. The
patient assumes a lateral position with her shorter leg on top. She then
moves her top leg forward 30-45 and rests her front foot on the ﬂoor. She
moves her top shoulder back without lifting her leg up and she maintains
this position for 120 seconds.
